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HEARING CHARTER

COMMITTEE ON SCIENCE AND TECHNOLOGY
U.S. HOUSE OF REPRESENTATIVES

The Globalization of
R&D and Innovation, Part I

TUESDAY, JUNE 12, 2007
1:00 P.M.—3:00 P.M.
2318 RAYBURN HOUSE OFFICE BUILDING

1. Purpose

On Tuesday, June 12, 2007, the Committee on Science and Technology will hold
a hearing to consider the implications of innovation offshoring for U.S. workers and
the economy. Technological innovation is the key to improving America’s standard
of living, but science and engineering work—the fundamental building block of inno-
vation—has become increasingly vulnerable to offshoring. This hearing will explore
the implications of this trend on the U.S. workforce, the U.S. science and engineer-
ing education pipeline, competitiveness, economic growth, and our innovation sys-
tem.

2. Witnesses

Dr. Alan S. Blinder is Professor of Economics at Princeton University and director
of Princeton’s Center for Economic Policy Studies. He served as Vice Chairman of
the Board of Governors of the Federal Reserve System from June 1994 until Janu-
ary 1996.

Dr. Ralph E. Gomory is President of the Alfred P. Sloan Foundation. He was Di-
rector of Research at IBM Corporation from 1970 to 1986.

Dr. Martin N. Baily is senior fellow at the Peterson Institute for International Ec-
onomics and senior adviser to McKinsey Global Institute. He was Chair of the Presi-
dent’s Council of Economic Advisers from 1999 to 2001.

Dr. Thomas J. Duesterberg is the President and CEO of the Manufacturers Alli-
ance/MAPI.

3. Brief Overview

¢ Some analysts estimate that between 30 to 40 percent of all U.S. jobs will
be vulnerable to offshoring. This vulnerability means that a large share of
previously non-tradable jobs are now tradable, putting downward pressures
on wages for U.S. workers in those occupations. Other analysts dispute these
estimates, claiming they are too high.

¢ Science, technology, engineering and mathematics (STEM) jobs are amongst
the most vulnerable to offshoring, with computer programming topping the
list of all occupations. According to a study conducted by Alan Blinder, nearly
all (35 of 39) STEM occupations are offshorable, including 10 of 12 engineer-
ing disciplines.

« High-wage jobs, requiring advanced education and skills, are also offshorable,
so more education and training will not necessarily immunize workers
against offshoring. Instead, some have suggested that we refocus our edu-
cﬁtional investments towards training for jobs that will be difficult to off-
shore.

¢ There is no consensus on the likely impacts of offshoring. Some argue that
it will be as dramatic as the industrial revolution, requiring significant policy
changes, while others view it as a minor phenomenon. The ambiguity is ag-
gravated by the very poor quality data we have about offshoring.

¢ China, India and other developing countries have government policies to ac-
tively attract innovation jobs and work. For example, the Chinese government
often requires technology transfer as a condition on investments in China by
multinational corporations, and India offers tax holidays for any exports from
its information technology services industry.



3. Background

Several analysts, using a variety of estimating methods, have separately con-
cluded that a significant share of U.S. jobs is vulnerable to offshoring. Vulnerability
means that jobs that were once safe from being relocated offshore or competition
from workers in other countries are no longer so. While the independent estimates
by economists such as Alan Blinder, Lori Kletzer, Robert Atkinson, and Ashok
Bardhan, cover a wide range, from 20 to 40 percent of U.S. jobs, even the low-end
estimates indicate that tens of millions of jobs can be affected by offshoring. Dr.
Blinder finds that nearly all (35 of 39) STEM occupations are offshorable. Particular
occupations are highly vulnerable. For example, seven of the 11 computer-related
occupations are considered highly vulnerable, with computer programming topping
the list for all occupations. Dr. Blinder also finds that 10 of the 12 engineering occu-
pations are offshorable, including biomedical and electronics engineering; fields
where the U.S. currently holds technological leadership. The two exceptions are
aerospace and health and safety engineering.

Newspaper reports and company announcements seem to confirm that the
offshoring of high-skill high-technology work is increasing, with even research mov-
ing offshore. For example, Accenture’s CEO announced that it will have more work-
ers in India than any other country, including the U.S., by this August. And IBM
is projected to have 100,000 workers in India by 2010, more than one-quarter of its
workforce, rivaling the U.S. as the leading country for workers. At the same time,
firms are investing in plants and R&D facilities in low-cost countries. Companies
like General Electric, Eli Lilly, Google, and Microsoft are expanding R&D centers
in India and China, which will work on cutting edge research and new product de-
velopment rivaling their centers in the U.S. A recent University of Texas study
found that of the 57 major announcements of locations of global telecom R&D facili-
ties in the past year, more than 60 percent (35) were located in Asia, whereas, a
meager nine percent (five) were located in the U.S.

The consequences of these changes are still being sorted out. Some predict that
in the long run we will be better off at the new equilibrium, but the road to that
new equilibrium will be very bumpy, causing great hardships for many. Others
agree that the new equilibrium will be better but also assert that the scale and
speed of offshoring has been exaggerated. They emphasize the flexibility of the U.S.
economy and labor markets, buffering workers from any significant hardships, and
they point to all of the new opportunities and markets that globalization create. Still
others disagree with the notion that the new equilibrium for the U.S. will actually
be better with offshoring. They say losing our technological leadership in STEM
fields could make us worse off as offshoring erodes our comparative advantages.

Nearly everyone agrees about a few things. First, the quality of the data on
offshoring is very poor. This makes it difficult to discern the trajectory for
offshoring. Second, technologically driven innovation is the key to improving Amer-
ica’s standard of living. Third, STEM education will play a key role in our future
competitiveness. But according to the Computing Research Association (CRA), en-
rollment in computer science programs is down an astounding 40 percent over the
past four years. One of the reasons that students shy away from these and other
STEM majors is the fear and uncertainty surrounding long-term career stability. In
response to concerns about offshoring, a number of universities have changed course
curricula for vulnerable fields. Some are substituting management courses for tech-
nical ones or creating interdisciplinary programs; for example, integrating biology
into traditional electrical engineering curricula. Both measures are predicated on
the hope that they will better inoculate students from offshoring. However, the
changes are based on little objective information, leaving open the question of
whether students, educators, and workers are making informed decisions.

4. Issues and Concerns

What is the scale and the scope of offshoring in science and engineering
jobs and work? What is its potential?

The amount of offshoring will determine the impact on the U.S., but we do not
have reliable data and forecasts. Some analysts believe that offshoring’s impact will
be something akin to the industrial revolution, while others claim it is too small to
worry about.

What are offshoring’s expected effects on the U.S. economy and workforce?

While many believe that increased international trade guarantees a ‘win-win’ for
both countries, economic theory is more ambiguous. A country that loses its com-
parative advantages to trading partners can experience lower standards of living.
Given that science and engineering is our core competency and drives our compara-
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tive advantages, will offshoring R&D and innovation undercut these advantages, re-
sulting in losses for the U.S. as a whole?

How much R&D is being offshored?

A recent University of Texas study found that of the 57 major announcements of
locations of global telecom R&D facilities in the past year, more than 60 percent (35)
were located in Asia, whereas, a meager nine percent (five) were located in the U.S.
Since innovation is key to economic growth, should we be especially concerned by
these trends? Do we need policies to keep R&D in the U.S.? For R&D that is being
done offshore, do we have the infrastructure to capture and assimilate it?

Does offshoring of science and engineering lead to lesser spillover benefits
from R&D?

The primary rationale for government subsidies of R&D is the capture of down-
stream benefits by companies operating in the U.S. Does offshoring of science and
engineering work mean that those benefits are more likely to quickly leak outside
the country?

What policies are other countries using to attract innovation work?

China, India and other developing countries have government policies to actively
attract innovation jobs and work. For example, the Chinese government often re-
quires technology transfer as a condition on investments in China by multinational
corporations, and India offers tax holidays for any exports from its information tech-
nology services industry. Do these policies meet the principles of free trade? Should
we be adopting similar measures? What criteria do companies use to make decisions
about locating their innovation work?

What STEM fields are most vulnerable?

Computer science undergraduate enrollments are down 40 percent in the past
four years, but not because our K-12 education system has not adequately prepared
students. Instead, the culprit has been fear by students that their future jobs might
be offshored. Is this fear well-founded? Students, educators and workers need better
data and estimates to make informed career and educational choices. How do we
ensure that STEM fields are still attractive?

Should we be investing in all STEM fields or only those where we expect
will be rooted in America?

Should a reallocation of resources be made to concentrate efforts on the fields that
are most likely to stay in the U.S.? Should educators adjust their curricula to teach
skills that buffer workers from offshoring? If so, what content should it have?

What happens to STEM workers who are displaced?

One of the expected outcomes of offshoring is displacement of incumbent STEM
workers. How many of these workers re-enter the STEM workforce? At what pay
level? Are STEM workers hurt even worse than the typical worker by extended peri-
ods of unemployment given how quickly technological obsolescence occurs?

Do corporate interests diverge from the country’s long-term interest in
offshoring?

Companies seek competitive advantages by moving operations offshore, but in-
creasing the competitiveness of a company may not directly translate into increased
competitiveness of the country. Where do these interests diverge and how should
they be reconciled?
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Chairman GORDON. Welcome, everyone, to this afternoon’s hear-
ing on the offshoring of research, development and innovation.

I also want to welcome our very distinguished witnesses. All are
leading experts in the impacts of globalization, and we look forward
to hearing your thoughts.

As is widely recognized, our competitiveness and our high stand-
ard of living are derived largely from our technological superiority.
But almost on a daily basis, we read announcements that more
high-tech jobs are being offshored to developing countries.

For example, Accenture’s CEO announced that it will have more
employees in India than in the United States by August.

At the same time, many firms are investing in R&D facilities in
low-wage developing countries. These centers are working on cut-
ting-edge research and new products development rivaling their
U.S. centers. A recent University of Texas study, you will appre-
ciate, found that of the 57 major announcements of locations of
global technological R&D facilities in the past year, more than 60
percent were located in Asia versus a mere nine percent located in
the United States.

But this seems to be only the tip of the iceberg. One of our wit-
nesses, Dr. Alan Blinder, has estimated that more than one in four
American jobs are vulnerable to offshoring. Even more striking is
his finding that most American science and engineering jobs are
vulnerable to offshoring.

We have already seen how offshoring is adversely affecting stu-
dent choices to pursue science and technology careers. According to
Computing Research Association, enrollment in undergraduate
computer science programs has dropped an astonishing 40 percent
over the last four years.

And I will make clear that I am not casting blame. Companies
are simply responding to an increasingly globalized marketplace
and high-tech workforce. What we want to do is make certain that
companies find that the U.S. engineers, scientists and students are
the best in the world. That is the Committee’s goal. We want to
make sure that we enact policies that keep us from having to off-
shore our future.

Unless the United States maintains its edge in innovation, which
is founded on a well-trained, creative workforce, the best jobs may
soon be found offshore. If current trends continue, for the first time
in our nation’s history our children may grow up with a lower
standard of living than their parents.

There is no single cause for this concern being raised. There is
no single policy prescription available to address them. But looking
the other way and hoping for the best is irresponsible. The stakes
are simply too high to adopt a “don’t worry, be happy” approach.

In this Congress, we have already done a lot of work to address
this set of issues. We have passed a number of legislative initia-
tives based on the recommendations of experts from the National
Academies. But this should be viewed only as a necessary start.
There is much more work to be done.

Today’s hearing is the first in a series of fact-finding explorations
of the implications of offshoring to U.S. competitiveness. We will
listen to all sides, soliciting the best expertise and advice so that
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we can develop the policies that will lead to a strong economic fu-
ture for our country.
[The prepared statement of Chairman Gordon follows:]

PREPARED STATEMENT OF CHAIRMAN BART GORDON

I want to welcome everyone to this afternoon’s hearing on the offshoring of re-
search and development and innovation.

I also welcome our distinguished witnesses—all are leading experts on the im-
pacts of globalization. We look forward to hearing your thoughts on the impacts of
offshoring science, engineering, and innovation jobs and work.

The Science and Technology Committee has been working hard to address one of
the country’s most pressing issues, U.S. competitiveness. We began addressing this
issue in the 109th Congress, and are eager to continue our legislative and oversight
work.

As is widely recognized, our competitiveness and high standard of living are de-
rived largely from our technological superiority.

But almost on a daily basis we read announcements that more high-tech jobs are
being offshored to developing countries.

For example, Accenture’s CEO announced that it will have more employees in
India than the U.S. by this August. And IBM is projected to have 100,000 workers
in India by 2010, more than one-quarter of its worldwide workforce.

At the same time, firms are investing in R&D facilities in low-wage, developing
countries. Companies like General Electric, Eli Lilly, Google, and Microsoft are ex-
panding R&D centers in India and China. These centers are working on cutting
edge research and new product development, rivaling their U.S. centers.

A recent University of Texas study recently found that of the 57 major announce-
ments of locations of global telecom R&D facilities in the past year, more than 60
percent were located in Asia, versus a meager nine percent located in the U.S.

But this seems to be only the tip of the iceberg.

One of our witnesses, Dr. Alan Blinder, has estimated that more than one in four
American jobs are vulnerable to offshoring. Even more striking is his finding that
most American science and engineering jobs are vulnerable to offshoring.

We'’re already seeing how offshoring is adversely affecting student choices to pur-
sue science and technology careers. According to the Computing Research Associa-
tion, enrollment in undergraduate computer science programs has dropped an aston-
ishing 40 percent over the past four years.

Are we offshoring our future?

I want to make clear that I'm not casting blame or making accusations. Compa-
nies are simply responding to an increasingly globalized marketplace and high-tech
workforce.

What we want to do is make certain that companies find that U.S. engineers, sci-
entists, and students are the best in the world. That is the Committee’s goal. We
want to make sure that we enact the policies that keep us from offshoring our fu-
ture.

Unless the United States maintains its edge in innovation, which is founded on
a well-trained, creative workforce, the best jobs may soon be found overseas. If cur-
rent trends continue, for the first time in our nation’s history our children may grow
up with a lower standard of living than their parents.

Providing high-quality jobs for hard-working Americans must be our first priority.
Indeed, it should be the central goal of any policy in Congress to advance U.S. com-
petitiveness.

There is no single cause for the concerns being raised, and there is no single pol-
icy prescription available to address them.

But looking the other way and hoping for the best—not to mention suppressing
government studies—is irresponsible. The stakes are simply too high to adopt a
“don’t worry be happy” approach.

In the last Congress and in the first hundred days of this Congress, we've already
done a lot of work to address this set of issues. We fought hard to get an offshoring
report released from the Commerce Department which the Administration tried to
suppress, and we’ve passed a number of legislative initiatives based on the rec-
ommendations of experts from the National Academies. But this should be viewed
only as a necessary start. There is much more work to be done.

Today’s hearing is the first in a series of fact-finding explorations of the implica-
tions of offshoring on U.S. competitiveness. We will listen to all sides, soliciting the
best expertise and advice, so that we can develop the policies that will lead to a
strong economic future for our country.
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Chairman GORDON. Now I would like to recognize my colleague,
the Ranking Member from Texas, Mr. Hall, for an opening state-
ment.

Mr. HALL. Mr. Chairman, I thank you, and this must be a special
group here, a highly recognized group because it is the first time
in my 27 years I have been here that they have given you 10 min-
utes to state your position, and I am anxious to hear it, so I will
be as quick as I can—thank you, Mr. Chairman.

I appreciate you holding this hearing on globalization of R&D
and innovation, an issue that is going to affect our country and
economy as we know it for a lot of years to come, and this could
be one of the most important hearings that we have had in a long,
long time. I am looking forward to the hearing and the statements
from all the witnesses, each of whom is considered an expert in the
field, and I know it is going to be an educational and very inform-
ative debate.

I think what we hear today is going to dovetail with some of the
testimony heard from the authors of “Rising Above the Gathering
Storm” report, and a lot of people have argued that we really know
very little about the types of jobs that are being offshored. Once
upon a time, it was thought that only low-skilled jobs were in dan-
ger of being offshored. However, it seems that highly educated peo-
ple in good-paying jobs are now just as threatened by the phe-
nomenon of offshoring.

Last year China graduated 219,600 engineers representing 39
percent of all the Bachelor’s degrees in that country. The United
States, on the other hand, graduated only 59,500 engineers, or five
percent of all the Bachelor’s degrees. Furthermore, 58 percent of all
degrees awarded last year in China were in physical sciences and
engineering compared to 17 percent in the United States, a figure
that is dropping by about one percent a year.

Of the U.S. science and technology workforce, 38 percent of the
Ph.D.s were foreign born in the year 2000. I don’t know what it has
been in the years since that time, or if there are any figures on
that, but in this global economy, our children are going to be com-
peting head to head with Chinese and Indian students, but many
say that they aren’t taking the necessary classes or making their
education work for them. When our children graduate from high
school they have taken consistently fewer classes in math and
science than their contemporaries across the globe. And yet, how
much do we really know about offshoring?

Many have argued that we haven’t adequately measured the ef-
fects of offshoring on our workers or on our economy. Our govern-
ment needs to do a better job developing metrics that will give us
the information we need to make informed decisions about trade
and the economy.

Many jobs and many plants have been offshored over the past
several years and we all know examples from our home states, but
I think what is even more concerning is the amount of R&D that
is being permanently offshored and will not be coming back to the
United States.

As the authors of “Rising Above the Gathering Storm” wrote, and
I quote, “It is easy to be complacent about U.S. competitiveness
and preeminence in science and technology. We have led the world
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for decades and we continue to do so in many fields. But the world
is changing rapidly, and our advantages are no longer unique.”

So if we continue to lose our R&D and high-tech work to foreign
competitors, we are going to have a long, steep hill to climb to keep
our economy going.

Mr. Chairman, I still applaud you for holding this hearing to
highlight the issue of globalization and offshoring and I look for-
ward to working with you in subsequent hearings on this impor-
tant issue, and I thank these four gentlemen for the time it took
them to get to the position where they are as important as they are
and to take their time off here to give us the benefits of their
knowledge and the time it will take to get back to their homes
today. I appreciate them and I appreciate you.

I yield back.

[The prepared statement of Mr. Hall follows:]

PREPARED STATEMENT OF REPRESENTATIVE RALPH M. HALL

Thank you Mr. Chairman. I appreciate you holding this hearing on the
Globalization of R&D and Innovation. This issue will affect our county and economy
fcﬁ“ years to come. Indeed this may be one of the most important hearings we have
all year.

I am looking forward to hearing the statements from all of the witnesses, each
of whom is considered an expert in this field. I know this will be an educational,
informative debate.

I think what we will hear today dovetails with some of the testimony heard from
the authors of the “Rising Above the Gathering Storm” report.

Many people have argued that we really know very little about the types of jobs
that are being offshored. Once upon a time it was thought that only low-skilled jobs
were in danger of being offshored. However, it seems that highly educated people
in good paying jobs are now just as threatened by the phenomena of offshoring.

Last year China graduated 219,600 engineers, representing 39 percent of all the
Bachelor’s degrees in that country. The U.S., on the other hand, graduated 59,500
engineers, or five percent of all Bachelor’s degrees. Furthermore, 58 percent of all
degrees awarded last year in China were in physical sciences and engineering, com-
pared to 17 percent in the United States—a figure that is dropping by about one
percent a year.

Moreover, of the U.S. science and technology workforce, 38 percent of the Ph.D.s
were foreign born in 2000.

In this global economy our children will be competing head-to-head with Chinese
and Indian students, but they aren’t taking the necessary classes or making their
education work for them. When our children graduate from high school they have
taken consistently fewer classes in math and science than their contemporaries
across the globe.

And yet, how much do we really know about offshoring?

Many have argued that we haven’t adequately measured the effects of offshoring
on our workers or our economy. Our government needs to do a better job developing
metrics that give us the information we need to make informed decisions about
trade and the economy.

Many jobs and many plants have been offshored over the past several years—we
all know examples from our home states. But I think what is even more concerning
is the amount of R&D that is being permanently offshored and will not be coming
back to the U.S.

As the authors of “Rising Above the Gathering Storm,” write:

It is easy to be complacent about U.S. competitiveness and pre-eminence in
science and technology. We have led the world for decades, and we continue to
do so in many fields. But the world is changing rapidly, and our advantages
are no longer unique.

If we continue to lose our R&D and high tech work to foreign competitors, we will
have a very steep hill to climb to keep our economy growing.

Mr. Chairman, I really applaud you holding this hearing to highlight the issue
of globalization and offshoring. I look forward to working with you in the subse-
quent hearings on this important topic.
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Chairman GORDON. Thank you, Mr. Hall. We will hear more
about that University of Texas report today, too.

If there are additional Members who would wish to submit open-
ing statements, your statements will be made a part of the record.

[The prepared statement of Mr. Carnahan follows:]

PREPARED STATEMENT OF REPRESENTATIVE RUSS CARNAHAN

Mr. Chairman, thank you for hosting this hearing to examine the implications of
offshoring technological innovation on the U.S. workforce, STEM education, Amer-
ican competitiveness, and economic growth.

As American science and engineering jobs become increasingly vulnerable to
offshoring, the predicted impact of such relocation is a matter of contention. Numer-
ous analysts over the past few years have concluded that 30 to 40 percent of U.S.
jobs may be susceptible to overseas outsourcing, threatening tens of millions of jobs.
China, India, and other developing countries are actively seeking to attract high-
skill high-technology jobs through government policies, threatening America’s com-
parative advantage.

Today’s hearing focuses on the expected effects of technology offshoring on the
U.S. economy, as well as possible resource re-allocation to maximize educational
curricula and retain innovation work. I am eager to hear our witnesses’ assessments
of offshoring’s economic implications so that we can reflect on the successes and in-
efficiencies of our policies and programs, and seek to make modifications for im-
provement. Your first-hand experiences are vital to maintaining U.S. competitive-
ness.

To all the witnesses—thank you for taking time out of your busy schedules to ap-
pear before us today. I look forward to hearing your testimony.

Chairman GORDON. We are very lucky to have this very distin-
guished panel of witnesses before us today to launch the first in a
series of hearings addressing the topic of offshoring. Dr. Alan
Blinder is Professor of Economics at Princeton and former Vice
Chair of the Board of Governors of the Federal Reserve System. Dr.
Ralph Gomory is President of the Alfred P. Sloan Foundation and
was head of IBM Research for 16 years. Dr. Martin Baily is senior
fellow at the Peterson Institute of International Economics and
senior advisor to Mackenzie Global Institute. And Dr. Thomas
Duesterberg is the President of the Manufacturing Alliance and
former Assistant Secretary of International Economic Policy at the
Commerce Department. You are a very distinguished group, and as
Mr. Hall said, it is unusual that we are expanding our time but we
want to hear from you.

Let me give the Members and our witnesses a little update. It
is expected that we are going to have votes at 2:00, which means
at about 2:10 we are going to dash out of here, and unfortunately,
it is going to be a series of votes and a photograph, and so, if we
can, I think that we need to do our—in full respect to you coming
here, but I think we will be better off to try to accomplish this be-
fore then, if we can, so that we don’t have to let our panel continue
to wait.

And with that, I will be quiet and call on Dr. Blinder.

STATEMENT OF DR. ALAN S. BLINDER, DIRECTOR, CENTER
FOR ECONOMIC POLICY STUDIES; GORDON S. RENTSCHLER
MEMORIAL PROFESSOR OF ECONOMICS, PRINCETON UNI-
VERSITY

Dr. BLINDER. Thank you, Mr. Chairman, Members of the Com-
mittee, and thanks for the opportunity to take part in this hearing.
I was asked to talk about the offshoring of American jobs in gen-
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eral, and with specific attention to science and technology issues;
and I want to start with some general observations and then get
to some specifics.

To start with, Americans don’t have any biological superiority to
workers in developing countries and yet we earn much higher
wages. So why is that? Well, one factor is that we are, on average,
much better educated. But the average is not the only relevant
thing. Millions of skilled workers in developing countries are edu-
cated about as well and, in some cases, better than Americans are,
and importantly, those numbers are bound to increase as poor
countries continue to participate more vigorously and effectively in
the world economy.

Apart from better education and skills, the other main reason
why U.S. workers earn so much more than workers in, say, India
or China, is that Americans work with much better technology and
with much better physical capital, again on average. But physical
capital, financial capital, and technology are all increasingly mobile
these days. So, in particular, the capital and the technology can
move to where the cheap labor is, and we see that this is hap-
pening.

This is all very old hat. It describes a situation that has been fa-
miliar to U.S. manufacturing workers and businesses for decades
as millions of manufacturing jobs have been offshored from the
United States and also other rich countries—this is not an Amer-
ican story to an ever-changing list of poorer countries which, if you
go way back, included Japan, which is not a poor country anymore,
but these days, of course, is headed by China.

The new wrinkle today is in services, where a similar process is
unfolding, or I really should say just beginning to unfold. Advances
in electronic communications have decreased and, in some cases ob-
literated, the advantages of physical proximity in a wide variety of
service jobs simply because the work can be performed anywhere
and delivered by telephone or by Internet or by some other method.

While still in its infancy, electronic offshoring has already begun
to move well beyond traditional low-end jobs like call center opera-
tors to highly skilled jobs such as computer programming, engi-
neering, and security analysis, just to name a few. I think there is
little doubt that both the range and the number of jobs that will
be able to be delivered electronically is going to increase greatly as
the technology improves and as countries like India, China, and
others educate more and more skilled workers. In the case of India
in particular, these are going to be English-speaking workers,
which is quite germane.

So what is novel about service offshoring? At the basic conceptual
level, the pure economics, nothing much. The same basic market
forces that govern trade in goods also govern trade in services. The
novelty, to my mind, comes at the practical level. Specifically, I
have in mind three things. First, there are many, many more serv-
ice jobs than manufacturing jobs in all the rich countries. In the
United States, the ratio is about five to one, five times as many
service jobs as manufacturing and construction jobs. Second, unlike
factory workers, the people who hold these jobs are not accustomed
to competing with low-cost foreign labor, and you can be sure that
they are not going to like it any more than the manufacturing
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workers did when this phenomenon hit manufacturing. And third,
many of the white-collar professionals who will feel threatened by
offshoring, if they don’t already, are vocal and politically engaged.

You can all judge for yourselves better than I can, but this
strikes me as a potentially potent political brew.

With that said, I want to turn to some specifics. First, which
service jobs are the most vulnerable to offshoring? It would be nice
to say that only low-skilled jobs are vulnerable while high-skilled
jobs will remain in America. And as Mr. Hall said, we may have
believed that once, but it doesn’t appear to be the case. My re-
search finds hardly any correlation at all between either the edu-
cational attainment of an occupation or its average wages on the
one hand and the degree of offshorability of the occupation.

So what is the critical factor that determines which jobs can eas-
ily be offshored and which cannot? I argue that it is a little dis-
cussed and often unnoticed job characteristic: the importance of
face-to-face contact. I mean by that face-to-face contact with people
outside the work unit, not with your fellow workers. For lack of a
pre-existing vocabulary, I have called the jobs in which face-to-face
contact is vital to performing the service personal services and the
occupations in which it is not impersonal services.

